ABSTRACT. Proteinuria is one of the common manifestations of kidney disease that has a serious impact on the progressive deterioration of kidney function. In developed countries, school screening for asymptomatic proteinuria is routinely performed, especially in adolescent students, to detect early stage of chronic kidney disease. This study aimed to find out the prevalence of asymptomatic persistent proteinuria in adolescent students. This was a multi-assessment study. Screening for proteinuria was conducted on five junior high schools across Jakarta, Indonesia, in April-June 2015. Healthy students aged 12-14 years whose parents provided informed consent were selected randomly. Urine collections were performed thrice. We used dipstick tests and protein-to-creatinine ratio to measure protein in the urine. From 536 students, 485 were eligible and recruited for this study. They were more female and well-nourished students. Hypertension constituted 12.9% of students. Proteinuria accounted for 7.42%. Transient, orthostatic, and persistent proteinuria were found in 5.77%, 1.03%, and 0.62% of students, respectively. The prevalence of asymptomatic persistent proteinuria among adolescent students in Jakarta is higher than that in other populations in Asia. Consequently, a routine screening to detect proteinuria should be considered in Indonesia to detect chronic kidney disease in children.
Introduction
Globally, the prevalence of proteinuria was 5%-15%. [1] [2] [3] [4] [5] [6] [7] Children with persistent proteinuria have higher mortality risk from kidney failure. 8 A mass-screening urinalysis becomes
Subjects and Methods

Subjects
We used cluster random sampling method to obtain representative samples of Jakarta's population. We selected five junior high schools (junior high school of 216, 74, 115, 111, and 140) from different municipalities (Central, East, South, West, and North) in Jakarta. Healthy students aged 12-14 years whose parents provided informed consent were selected randomly. We excluded students with known kidney disease; those having symptoms of kidney diseases such as dysuria, edema, and oliguria; females who were going through their messes at the time of recruitment, and those on medications such as acetazolamide, cephalosporin, bicarbonate, and Vitamin C 24 h before urine collection. In addition, students whose urine dipstick revealed either urinary pH <5 or >7.5, urinary specific gravity <1.010 or >1.030, and positive leukocyte esterase or nitrite were excluded from the study. The data regarding the proportion of adolescents with asymptomatic proteinuria are not available. Therefore, we estimated that the minimum population prevalence was 50%, and the minimum sample size should be 385, with the allowable error being controlled within a range of 0.5%. Considering a 10% dropout rate, the final sample size required was 428.
Study designs
The Research Ethics committee of the Faculty of Medicine of Universitas Indonesia approved this multi-assessment study. On enrollment, students were asked to have their questionnaire fulfilled by parents/guardian and examined for signs or symptoms related to kidney disorders, age, weight, height, nutritional status, and blood pressure after informed consent was given. The questionnaire included the family history of kidney diseases, consumption of specific medication, signs or symptoms related to kidney disorders, and birth weight.
Weight was recorded using spring scale with 0. 5 Urine screening was performed thrice. Students were asked to collect the midstream urine (first 1-2 mL of urine was discarded) with a minimum volume of 20 mL in the urine sample pot. The first urine screening was a spot urine test at school. We used a dipstick test to measure proteinuria. The reagent pads on the dipstick were immersed completely in the urine for 30 s and the results were interpreted. The intensity of color changed from yellow to blue and it is correlated with the amount of protein in the urine: trace ± = 10 mg/dL; +1 = 30 mg/dL; +2 = 100 mg/dL; +3 = 300 mg/dL; and +4 = 1,000 mg/dL. If no protein was detected with this test, the strip remained yellow. 11 The result of at least +1 was considered positive.
Students with positive result proceeded to second and third screening in the following 2-3 weeks. On the second screening, students brought the urine sample pot to their home. They were instructed to void just before sleeping and remain supine throughout the night. A first-morning void was obtained (with minimum mobility). Then, the urine specimen was carried to school within 2-h after collection; otherwise, the specimen was stored in a 4°C container to preserve quality. 5 mL urine was separated and tested using dipstick; if dipstick showed a positive result, the remaining urine was stored in 4°C and transported to Prodia Lab for urinary protein/creatinine ratio (Upr/Cr) measurement. The cutoff for high Upc/Cr was 0.2 mg/mg. The third urine specimen was obtained during break time on the same day and measured with a dipstick. We classified the results into transient (only the first specimen was positive), orthostatic (the first and the third specimen were positive), and persistent (all specimens were positive) proteinuria.
Statistical Analysis
The study results were managed electronically using IBM SPSS Statistics for Windows, Version 22.0. (IBM Corp., Armonk, NY, USA).
Results
Study characteristics
A total of 536 students were screened and 51 of them were excluded because the urine dipstick revealed that urinary pH was <5 or >7.5; specific gravity was <1.010 or >1.030; or positive leukocyte esterase or nitrite. The female-to-male ratio was 1.15:1. The majority of students were well nourished. The median for body weight, body height, and BMI were 48 kg (range, 27-98 kg), 156 cm (range, 133-182 cm), and 19.71 kg/m 2 (range, kg/m 2 ), respectively. The median of birth weight was 3200 g (range, 1250-5100 g), and 31 students did not report because the parents cannot recall. Fifty-six (11.5%) students had Stage I hypertension and seven (1.4%) had Stage II hypertension. The median systolic blood pressure was 110 mm Hg (range, 72-180 mm Hg), and the mean diastolic blood pressure was 71.11 mm Hg (SD, 9.537 mm Hg). Thirty (6.2%) students had a family history of kidney disease ( Table 1) .
Prevalence of proteinuria
In the first urine screening, 36 (7.42%) students showed positive results. In the subsequent tests, sevens students remained positive and three of them had Upr/Cr >0.2 mg/mg. Three students with Upr/Cr >0.2 mg/mg remained positive in the third dipstick test. The prevalence of asymptomatic proteinuria in initial screening was 7.42% (n = 36). The prevalence of transient, orthostatic, and persistent proteinuria was 5.77% (n = 28), 1.03% (n = 5), and 0.62% (n = 3), respectively ( Figure 1 ). Table 2 shows the students' characteristics with persistent proteinuria. Two girls and one boy had persistent proteinuria. The degree of proteinuria varied among students. One student had hematuria and Stage I hypertension in all three tests. Another student was underweight. Two out of three students refused to have a further examination at Dr. Cipto Mangunkusumo Hospital. A student referred to the hospital to do repeated urinalysis, and it showed a normal result.
Discussion
This study is the first study investigating asymptomatic proteinuria among adolescent students in Jakarta. The urine screening was performed thrice to obtain clinically significant proteinuria. According to the initial screening, the prevalence of asymptomatic proteinuria was 7.4% in students aged 12-14 years. The prevalence of transient, orthostatic, and persistent proteinuria among adolescent students was 5.77%, 1.44%, and 0.62%, respectively. This finding was similar with other studies, particularly in Asian countries, with positive protein in single urine test found in up to 10%, and decreased to 0.01% in repeated urinalysis tests. [12] [13] [14] [15] In a study in Japan, the prevalence of persistent proteinuria was 0.37% among children aged 12-14 years.
2 Studies in Korea 13 and Taiwan 16 found the prevalence of persistent proteinuria to be 21.7% (aged 6-18 years) and 4.9% (aged 6-15 years). In Nepal, a study 5 reported the prevalence of 0.31% in 5-15-year old students. A study in Egypt 6 found that 0.5% of students aged 6-13 years had persistent proteinuria. In Malaysia, 17 a similar study found that 0.12% of children aged 7-12 years had persistent proteinuria. The prevalence of persistent proteinuria was higher in Korean and Taiwanese students because the studies only involved students diagnosed with kidney disease. 13, 15 These discrepancies might be due to the difference of ethnic background and etiology in each population. The prevalence of orthostatic proteinuria in our study was lower than the previous study (1.03% vs. 2%-5%). 18 This result could be due to the fact that our study only involved teenagers aged 12-14 years.
In our study, two out of three students with persistent proteinuria were female, which was similar to the previous study. 19 However, a study by Lin et al 20 reported that asymptomatic proteinuria was more prevalent in boys. This might be due to different proportions of gender involved in the study. The prevalence of asymptomatic persistent proteinuria among adolescents was lower compared to our previous study on elementary school students (1.1%). 7 A study from Japan showed the opposite result with a higher prevalence in adolescents. 21 It is because our previous study only included children aged 7-14 years. One of three students with asymptomatic persistent proteinuria in our study had Stage I hypertension. A study by Parakh et al 5 reported that among clinical parameters they investigated (body weight, body height, upper arm circumference, and blood pressure), only diastolic blood pressure was found to be abnormal in the patients with urine disorder. Hypertension might be a cause or a consequence of kidney disease. In Singapore, Yap et al 14 used multivariate analysis to identify the predictors for proteinuria in school-aged children, and they found that underweight, hypertension, and lack of exercise were significant risks for persistent proteinuria. We found that one student with persistent proteinuria and Stage I hypertension had hematuria in all urine tests. A study by Parakh et al 5 reported that the prevalence of proteinuria with hematuria was 0.09%, which was slightly lower than isolated proteinuria (0.22%) and isolated hematuria (0.40%). Few studies demonstrated that the proteinuria and hematuria and the degree of asymptomatic hematuria in children correlated with the severity of glomerulus morphology changes. 22, 23 In this study, we found 56 (11.5%) children suffering from Stage I hypertension and seven (1.4%) suffering from Grade II hypertension. The family history of hypertension and overweight/obesity was identified as significant risk factor. This study did not investigate the family history of hypertension, but the prevalence of overweight and obesity was higher with 19.8% and 11.1%, respectively. We found that two students with Stage I hypertension had transient proteinuria, and none of the students with Stage II hypertension had proteinuria. In a cohort study, severe proteinuria was one of the risk factors of an increased systolic and diastolic blood pressure. 24 Conversely, systemic hypertension causes proteinuria by increasing glomerular capillary blood pressure and subsequent damage to the glomerular permeable membrane. 25 The most common etiology in persistent proteinuria varied in different populations. Parakh et al 5 found that 50% of patients with persistent proteinuria had glomerulonephritis. Murakami et al 2 and Bakr et al 26 reported that the incidence of glomerulonephritis was 76.6% and 66.6%, respectively. Four cases had clinical manifestation of lupus nephritis and one case had acute poststreptococcal glomerulonephritis. Lin et al 16 reported that the most frequent cause of persistent proteinuria was lupus nephritis (31.6%). Park et al 19 found IgA nephropathy as the most prevalent cause. A study by Cho et al 13 reported that the most common etiology was mesangioproliferative glomerulonephritis (21.9%) and then followed by IgA nephropathy (11.3%). Two of three students with persistent proteinuria refused to do further examinations at Dr. Cipto Mangunkusumo Hospital, Jakarta. One student showed a normal result in repeated urinalysis.
Routine mass screening has been proven to provide benefits in many Asian countries. 2, 3, 21, 26 However, North American and European countries were no longer conducting this screening due to cost-effectiveness. Sekhar et al 27 found that this screening was ineffective and they supported the recommendation of the American Academy of Pediatrics for not conducting this screening in school children. According to a systematic review, primary glomerulonephritis in Asian children was higher than the Caucasian race, with 6.2-15.6/100,000 per year (Asian), 9.2/100,000 per year (Arab), and 2.0/100,000 per year (Caucasian). 28 We could not perform statistical tests to analyze the association between asymptomatic persistent proteinuria in Indonesian adolescents and nutritional status, hypertension, birth weight, gender, and genetic factor because of the small sample size. The prevalence of asymptomatic persistent proteinuria in our study was 0.62%. This equates to around 70,000 adolescents will have asymptomatic persistent proteinuria across the country 29 who are at risk of developing progressive kidney disease.
Conclusion
The prevalence of asymptomatic persistent proteinuria among adolescents in Jakarta was higher than that in other populations in Asia.
Consequently, routine screening for proteinuria should be considered to detect the chronic kidney disease at an early stage.
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